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Art Unit: 2883 

DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 , 2, 5-7, and 15-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Soref (U.S. Patent No. 5,838,870). 

Soref discloses an optical device and a method of fabricating the optical device 
comprising: forming a first cladding layer on a silicon substrate; forming a core material 
layer on the first cladding layer; etching to form a waveguide core, the etching step 
removing material from the core material layer and material from the first cladding layer 
so that the first cladding layer forms a mesa formation covered by the waveguide core; 
and forming a second cladding layer over the first cladding layer and the waveguide 
core, wherein the first cladding layer is predominantly silicon dioxide, the cross section 
of the waveguide core has a square shape, and the width of the mesa formation is 
equal to the width of the core (Figs. 2A and 2B; and column 3, lines 22-34 and 40-41). 
Soref also discloses that the first cladding layer structure, which includes the mesa 
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formation, makes possible high Q optical resonators in the waveguide (column 5, lines 
29-31). 

Soref does not specifically disclose that the height of the mesa formation is 
selected so as to give a substantially zero birefringence (or a desired reduced level of 
birefringence) in the waveguide core. 

It is well known that Q-value is inversely proportional to birefringence (for 
example, see column 8 of Tarazona (U.S. Patent No. 6,453, 086). Since Soref 
discloses that the optical isolation provided by the mesa formation makes possible high- 
Q optical resonators, Soref implicitly discloses (in addition to being obvious) that the 
mesa formation of the first cladding layer makes possible to provide low birefringence, 
such as zero birefringence, or reduced birefringence. Further, it is obvious that since 
the height of the mesa formation determines the degree of optical isolation, which in 
turn determines Q-value, the height of the mesa formation causes variation of 
birefringence level. 

Accordingly, it would have been obvious to select the height of the mesa 
formation to reduce birefringence to substantially zero or a desired reduced level. 

The motivation would have been to provide an optical device having high Q-value 
and enhanced performance. 

4. Claims 1 0 and 1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable - 
over Soref in view of Bosso et al. (U.S. Patent No. 6,282,332, hereinafter "Bosso"), and 
further in view of Kawachi et al. (U.S. Patent No. 4,781 ,424, hereinafter "Kawachi"). 
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Soref discloses that the height of the mesa formation is selected to provide a 
substantially zero birefringence in the waveguide, as discussed above. 

Soref does not disclose that the stress in the second cladding layer, the stress in 
the core, and the width of the waveguide core are selected to provide substantially zero 
birefringence in the waveguide. 

Bosso discloses that a width of a waveguide core causes variation of 
birefringence (column 4, lines 29-36). Kawachi discloses that stress in a second 
cladding layer and stress in a core of a waveguide induce birefringence (column 1 , lines 
46-50; column 2, liens 57-631; and column 3, lines 37-39). 

It would have been obvious to select all of the height of the mesa formation, the 
stress in the second cladding layer, the stress in the core, and the width of the 
waveguide core to provide substantially zero birefringence in the waveguide. 

The motivation would have been to provide high performance waveguide since 
all of the listed parameters cause variation of birefringence. 

5. Claims 8, 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Soref in view of "Birefringence Free Planar Optical Waveguide Made by Flame 
Hydrolysis Deposition (FHD) Through Tailoring of the Overcladding" by Kilian et al. 
(hereinafter "Kilian"). 

Regarding claim 8 . Soref discloses the method of fabricating an optical device as 
discussed above. 
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Soref does not disclose that coefficient of expansion of the material of the second 
cladding layer is greater than that of the material of the core. 

Kilian discloses birefringence free planar optical waveguide. Kilian discloses that 
birefringence is reduced in a waveguide including a second cladding layer made of 
material that has coefficient of thermal expansion greater than that of material of a core 
(pages 196-197, second column, lines 6-14, and Table II). 

It would have been obvious to modify Soref so that coefficient of expansion of the 
material of the second cladding layer is greater than that of the material of the core. 

The motivation would have been to improve performance of the waveguide by 
reducing birefringence. 

Regarding claims 13 and 14 . Soref discloses the method of fabricating the optical 
device as discussed above. 

Soref does not specifically disclose that the width of the waveguide core is 

selected to be 6 urn. 

Kilian discloses that a width of the waveguide core is selected to be 6 urn (page 
196, the first column, lines 18-19). 

It would have been obvious to select the width of the waveguide core to be 6 |xm 
since a width of a single-mode waveguide core is 6 urn in general. 
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Allowable Subject Matter 

6. Claims 3, 4, 9, and 12 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claims 3, 4 and 9 are allowable over the prior arts of record because the prior 
arts of record do not disclose nor render obvious a method for fabricating an optical 
device comprising a first cladding layer forming a mesa formation having a height of at 
least 1 \xrc\ or between about 2 |im and about 4 urn. 

Claim 12 is allowable over the prior arts of record because the prior arts of record 
do not disclose nor render obvious a method for fabricating an optical device 
comprising: selecting the stress in a second cladding layer to be in the range of -20 to 
+10 MPascals. 

7. Claims 1 9 and 20 are allowed. 

The prior arts of record do not disclose nor render obvious an arrayed waveguide 
comprising: a first cladding layer including a mesa formation; a plurality of array 
waveguides, each of which having a waveguide core formed on the first cladding layer 
so that the waveguide core substantially covers the mesa formation; and a second 
cladding layer formed over the waveguide cores and the first cladding layer, wherein the 
height of the mesa formation is in the range of about 2 to 4 ^m, the stress in the second 
cladding layer is in the range of -20 to +10 MPascals, and the width of the waveguide 
cores is in the range of 5.80 and 6.20 urn. 
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Response to Arguments 

8. Applicant's arguments filed March 21 , 2005, have been fully considered but they 
are not persuasive. 

Regarding claims 1 and 16 , Applicant argues that 

"First, the Examiner says that Soref s disclosure teaches that his 'first 
cladding layer structure, which includes the mesa formation, makes possible 
high Q optical resonators in the waveguide.' 

The Examiner may be correct that Soref s first cladding layer structure 
helps to make high Q optical resonators possible, but the cited language of 
Soref does not say that his mesa formation is the reason. 

Soref s actual language is: 'a key aspect of the insulating lower cladding 
layer is that it makes possible high-Q optical resonators in the strip guide as 
shown in Fig. 4, because of the large index step and the consequent optical 
isolation.' 

In other words, Soref is saying that high-Q optical resonators are made 
possible because the refractive index of the lower cladding layer is much less 
than the refractive index of the core layer... It is this large step in index of 
refraction (not the physical step of the mesa structure) which the cited 
language of Soref teaches as making the high-Q optical resonators possible. 

Therefore the Examiner is incorrect in implying a teaching in the cited 
language of Soref that it is his mesa formation which "makes possible high Q 
optical resonators in the waveguide." 

In contrast to Applicant's assertion that the cited language of Soref teaches that it 

is the large step in index of refraction (not the mesa structure) that makes high-Q optical 

resonators possible, Soref's actual language (as Applicant stated above) clearly states 

that high-Q optical resonator is made possible because of the laroe index step and the 

conseguent optical isolation (not only because of "the large step in index of refraction" 

as Applicant asserts). Soref discloses that the first cladding layer structure, which 

includes the mesa formation, makes possible high Q optical resonators in the 

waveguide because of the optical isolation provided by the mesa formation and an 

oxide layer formed above the core (column 5, lines 22-31). Clearly, the first cladding 
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layer structure makes possible high-Q optical resonators by providing optical isolation 

(by using mesa formation). Therefore, Soref does implicitly disclose that the mesa 

formation of the first cladding layer makes possible high Q optical resonators. 

Furthermore, Applicant argues that 

"the Examiner's position that "it is well known that Q-value is inversely 
proportional to birefringence," is completely unsupported. Birefringence may 
be one of many factors that can reduce the Q value of a structure, but there is 
no such "well Known" principle "that Q value is inversely proportional to 
birefringence... Applicants respectfully request that the Examiner cite a 
reference in support of her position... ." 

Tarazona (U.S. Patent No. 6,453,086) discloses that the elimination or reduction 
of birefringence is greatly desired because birefringence degrades the extinction ratio at 
the output of an optical device, which causes low Q-value. Tarazona discloses that one 
measure of birefringence is the Q-value and the Q-value is inversely proportional to 
birefringence (column 4, lines 44-47; column 7, lines 47-51; and column 8, lines 13-14). 
Further, Gordon et al. (U.S. Patent No. 6,519,027) discloses that birefringence causes 
polarization mode dispersion, which causes random signal fading, increased composite 
second order distortion and increased error rates, which in turn causes low Q-value. 
Also, for example, see Kawachi et al. (U.S. Patent No. 4,781,424) and Bosso et al. 
(U.S. Patent No. 6,282,332). 

Moreover, Applicant argues that 

"Applicants claim 1 calls for the height of the mesa formation to be 'selected 
so as to give a substantially zero birefringence in the waveguide core.' ... 
The Examiner has not cited anything in Soref that teaches or suggests that 
the mesa height be selected to give substantially zero birefringence." 
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In paragraph 3 above, Examiner acknowledged that Soref does not disclose that 
the height of the mesa formation is selected so as to give a substantially zero 
birefringence in the waveguide core. Then, Examiner stated that since it is well known 
that Q-value is inversely proportional to birefringence and Soref discloses that the 
optical isolation provided by the mesa formation makes possible high-Q optical 
resonators, Soref implicitly discloses that the mesa formation of the first cladding layer 
makes possible to provide low birefringence, such as zero birefringence, or reduced 
birefringence. Further, Examiner stated that it is obvious that since the height of the 
mesa formation determines the degree of optical isolation, which in turn determines Q- 
value, the height of the mesa formation causes variation of birefringence level. 
Therefore, it would have been obvious to select the height of the mesa formation to 
reduce birefringence to substantially zero to make possible high Q optical resonators 
(see paragraph 3 above). 

Regarding claim 2 . Applicant repeats the same arguments stated above. See 

above for the response to the same arguments. 

Additionally, Applicant argues that 

"the Examiner has also failed to show any teaching in Soref that the height of 
the mesa formation is selected to give "a desired reduced level of 
birefringence" in the waveguide core, as called for in Applicant's claim." 

As stated in paragraph 3 and the response to the arguments regarding claims 1 

and 16 above, Examiner acknowledged that Soref does not disclose that the height of 

the mesa formation is selected to give a desired reduced level of birefringence in the 
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waveguide core. However, as stated above, it is obvious that since the height of the 
mesa formation determines the degree of optical isolation, which determines Q-value, 
the height of the mesa formation causes variation of birefringence level. Therefore, it 
would have been obvious to select the height of the mesa formation to give a desired 
reduced level of birefringence (see paragraph 3 above). 

Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joanne H. Kim whose telephone number is (571) 272- 
2139. The examiner can normally be reached on 8:30 a.m. to 5:00 p.m. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on (571) 272-2415. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
Art Unit 2883 
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